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[57] ABSTRACT 

A gyroscopically stabilized apparatus for aiming an 
instrument at a target object. An external yoke is at- 
tached to the ends of a hub assembly which supports the 
gyro and camera platforms for rotation about pan, tilt 
and roll axes. The yoke is associated with an externally 
located vibration damping system interposed between 
the yoke and the support arm attached to the helicopter 
or other transporting vehicle. This makes possible a 
greater degree of helicopter pitch and roll without hav- 
ing any support structure impact the gyro and camera. 
In one embodiment the platforms are associated with 
separately rotatable hemispheres joined to provide a 
spherical fairing. In another embodiment the hemi- 
spheres are attached together for common rotation 
about pan and tilt axes. 

31 Claims, 7 Drawing Sheets 
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GYROSCOPICALLY STABILIZED APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 5 
The present invention relates to gyroscopically stabi- 
lized apparatus, and particularly to gyroscopically sta- 
bilized apparatus for aiming an instrument at a target 
object. 

2. Description of the Prior Art ,u 
Although the invention has broad application to the 

stabilization of practically any instrument carried by a 
vehicle, it has particular utility in stabilizing a helicop- 
ter mounted camera system for filming motion pictures. 
Therefore, the emphasis in the ensuing discussion on 15 
helicopter camera systems should be understood to be 
merely exemplary. 

In my U.S. Pat. Nos. 3,352,521 (Universal Mount) 
and 3,467,350 (Vibration Damping Mount), systems 
were disclosed for steadying a helicopter mounted cam- 20 
era during manual tracking of a target object, and for 
substantially isolating the camera from helicopter in- 
duced vibrations. A need has since developed for an 
effective remote controlled stabilized platform for sup- 
porting the camera. 2 ^ 

Such a platform is disclosed in U.S. Pat. No. 
3.638.502, issued to Leavitt et al, and a related system is 
disclosed in U.S. Pat. No. 4.989.466. issued to Good- 
man. 

Both of these prior an systems disclose a stabilized 30 
gyro platform and a camera platform which are both 
housed within a fairing shaped like a dome or sphere. 
The camera platform is supported by the gyro platform 
for movement within the sphere about a tilt axis. The 
gyro platform is coupled to a universal joint which is 35 
suspended from a vertical support post. This enables the 
helicopter to pitch and roll relative to the level and 
stable gyro and camera platforms. However, the degree 
of pitch and roll is limited because the vertical support 
post impacts against either the gyro or the camera itself. 40 

The support post extends from the internal universal 
joint to a point located exteriorly of the sphere, where 
it is connected to a support arm projecting from the side 
of the helicopter. 

The sphere is rotated by a servomechanism in re- 45 
sponse to a position sensor to maintain alignment be- 
tween a window in the sphere and the camera lens 
during panning and tilling of the camera platform. Co- 
ordination of the operation of the camera platform and 
the servomechanism controlling the window location 50 
must be precise* introducing a degree of undesired com- 
plexity into the apparatus. 

Additional complexity is presented by the internal 
location of the support post. The helicopter can only 
pitch and roll to a predetermined extent. Beyond that 55 
the camera or gyro platforms strike the post and the 
gyros will uncontrollably precess or tumble. Further 
operations then have to wait until the gyros are erected 
or caged to stabilize the gyro platform. 

SUMMARY OF THE INVENTION 60 

According to the present invention, a gyroscopically 
stabilized apparatus is provided for aiming a camera or 
other instrument at a target object. The apparatus com- 
prises a camera platform for supporting the camera on a 65 
vehicle such as a helicopter. The camera platform in 
turn is supported by a hub assembly which receives one 
or more hub shafts for rotation of the hub assembly and 
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camera platform about a roll axis. The camera platform 
is also rotatable on the hub assembly along a tilt axis 
perpendicular to the roll axis for tilting of the camera 
and to enable relative pitching of the aircraft. 

The apparatus further comprises a gyro platform 
which is stabilized in space by three orthogonally ar- 
ranged gyroscopes. The gyro platform is supported by 
the camera platform for rotation about a pitch axis coin- 
cident with the till axis of the camera platform. 

A yoke is connected to the outer ends of the hub shaft 
or shafts, as the case may be, and it is suspended from a 
vibration damping unit carried by a support arm that 
projects from one side of the helicopter. A vertical shaft 
at the top of the yoke allows rotational movement to 
compensate for helicopter yaw motions, and also to 
enable panning of the camera. 

An important feature of the invention is that the yoke 
and its connections to the hub shaft ends are located 
externally, that is, out of the paths of rotation of both 
the camera and gyro platforms. This means that the 
helicopter can pitch or roll to a much greater degree, 
compared to prior art systems, without having any 
support structure strike the camera platform. 

The platforms are preferably surrounded by a spheri- 
cal fairing which is split into camera and gyro halves or 
hemispheres associated with the camera and gyro plat- 
forms, respectively. 

The externally located yoke is configured into either 
a half circle or a quarter circle, depending upon 
whether one or two hub shafts are employed. Further, 
it may be configured in offset relation to the hub shafts 
to prevent it from obscuring the camera lens during 
extreme roll maneuvers. 

Inasmuch as the camera hemisphere moves with the 
camera platform, the camera window is always aligned 
with the camera lens. There is therefore no need to 
provide complex servomechanisms or window position 
sensors to insure such alignment. 

In a preferred embodiment the gyro hemisphere is 
stabilized with the gyro platform, while the camera 
hemisphere and camera tilts relative to the gyro hemi- 
sphere. In a second embodiment, the two hemispheres 
are coupled together so that they pan and tilt in unison. 

The present apparatus thus provides greatly in- 
creased freedom of helicopter movement about the 
stabilized gyro platform and camera, and greatly re- 
duces any danger of impingement of the camera plat- 
form with internally located support posts and the like. 

Other aspects and advantages of the present inven- 
tion will become apparent from the following more 
detailed description taken in conjunction with the ac- 
companying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a gyroscopically stabi- 
lized apparatus according to the present invention, and 
utilizing a half circle yoke suspended from a supporting 
arm projecting from the side of a helicopter; 

FIG. 2 is a left side elevational view of the apparatus 
of FIG. 1; 

FIG. 3 is an enlarged view taken along the line 3 — 3 
of FIG. 2; 

FIG. 4 is a view taken along the line 4 — 4 of FIG. 3; 
FIG, 5 is an enlarged view taken along the line 5 — 5 
of FIG. 3; 

FIG. 6 is a view taken along the line 6 — 6 of FIG. 5; 
FIG. 7 is a view taken along the line 7—7 of FIG. 8; 
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FIG. 8 is a view taken along the line 8—8 of FIG. 3; 

FJG. 9 is a view taken along the line 9—9 of FIG. 8: 

FJG. 10 is an enlarged right side elevational view of 
the middle gyro of the three gyros illustrated in FIG. 9. 
a portion of the gyro frame being cut away for clarity: 

FIG. 11 is a front elevational view of a modified 
embodiment utilizing an offset yoke: 

FIG. 12 is a left side elevational view of a modified 
embodiment utilizing a quarter circle yoke; 

FIG. 13 is a view of like that of FIG. 3, but illustrat- 
ing an embodiment in which the gyro and camera hemi- 
spheres rotate together; and 

FIG. 14 is a view taken along the line 14 — 14 of FIG. 
13. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

As previously indicated, the present apparatus will be 
described in connection with a camera mounted to a 
helicopter for aiming at a target object. However, the 
apparatus is equally useful in the mounting of various 
kinds of instruments, sensors and the like to many differ- 
ent kinds of vehicles, including fixed wing aircraft, 
blimps, boats, automobiles, camera dollys, etc. 

Further, many of the individual components used in 
the present apparatus and their methods of operation 
are well known to those skilled in the art of gyroscopi- 
cally stabilized camera platforms. Accordingly, for 
brevity a detailed description of such components and 
methods is omitted. 

The present apparatus preferably comprises an aero- 
dynamic drag reducing spherical fairing enclosing most 
of the components of the apparatus. The fairing is de- 
fined by a pair of hemispheres constituting a camera 
hemisphere 10 and a gyro hemisphere 12. The camera 
hemisphere 10 includes an opening or window 14 
through which the lens of the camera may be aimed. As 
will be seen, the camera hemisphere 10 and the associ- 
ated camera rotate in unison so there is no need for a 
sensor/servomechanism arrangement to insure align- 
ment of the lens and the portion of the hemisphere 
having the window . 

The gyro and camera hemispheres 10 and 12 are 
supported by a semi-circular yoke 16 which, as will be 
seen, is attached to a horizontally oriented hub assembly 
18 located within the two hemispheres. The hemi- 
spheres 10 and 12 are rotatable about a roll axis 20 de- 
fined by the hub assembly 18, and they are also rotatable 
relative to one another about a pitch or tilt axis 22 
which is perpendicular to the roll axis 20. The term 
pitch is used to denote the helicopter pitching motion, 
which is about a pitch axis aligned with the tilt axis of 
the camera. 

Because most of the support structure of the present 
apparatus is located externally of the sphere, there is 
little chance that the camera will strike support struc- 
ture during pitch and roll movement of the helicopter. 
This is in contrast to prior art apparatus employing a 
universal Cardan joint to suspend the camera and gyros. 
In such prior art, the universal joint is coupled to the 
base of an internal vertical support post whose location 
permits only limited helicopter pitch and roll movement 
relative to the level and stable gyro platform. 

Referring now to the drawings, and particularly to 
FIGS. 1-6, the hub assembly 18 comprises an elon- 
gated, horizontally oriented hub block 24 defining or 
exiending along the roll axis 20. and having a central, 
transversely oriented cut out portion or opening. A pair 



of transversely spaced bearings 26 are mounted within 
this opening with their outer races engaged upon the 
hub block 24, and with their inner races engaged upon 
and supporting the cylindrical hub 28 of a camera plat- 

5 form 30. The bearings 26 define the tilt axis 22, as best 
seen in FIGS. 3 and 5. 

Another pair of transversely spaced bearings 32 are 
mounted with their outer races engaged upon the cam- 
era platform hub 28. and with their inner races engaged 

10 upon and supporting the cylindrical hub 34 of a gyro 
platform 36. 

The axes of the hubs 28 and 34 define the tiJt axis 22 
of the camera platform 38, and also the pitch axis of the 
gyro platform 36 which, as will be seen, is stabilized in 

15 space so that its pitch axis represents the pitch axis of 
the helicopter (not shown). 

The hub 28 of the camera platform 30 is integral with 
a generally circular vertical wall or plate 38 having a 
circumferential outer flange 40. The flange 40 is at- 

20 tached by screws or the like to the interior of the margin 
of the camera hemisphere 10 so that the camera hemi- 
sphere 10 and the camera platform 30 rotate together. 

Likewise, the hub 34 of the gyro platform 36 is inte- 
gral with a generally circular vertical wall or plate 42 

25 having a circumferential outer flange 44. The flange 44 
is attached by screws or the like to the interior of the 
margins of the gyro hemisphere 12 so that the gyro 
hemisphere 12 and the gyro platform 36 rotate together. 
The two hemispheres halves 10 and 12 are spaced 

30 apart slightly, and a circular slip ring 46 is fitted be- 
tween them. The slip ring 46 includes a central portion 
forming a smooth continuation of the outer surfaces of 
the adjacent hemispheres 10 and 12, and a pair of oppo- 
sitely directed flanges inwardly offset from the central 

35 portion underlie the inner surfaces of the hemispheres 
10 and 12 in sliding relation. The flanges retain the slip 
ring 46 in position between the hemispheres 10 and 12 
during relative sliding movement of the two hemi- 
spheres. 

40 The camera platform 30 includes a camera shelf 48 
formed by a horizontal plate integral with and extend- 
ing outwardly of the plate 38. The shelf 48 is also 
formed by a diagonal plate extending inwardly and 
downwardly to the plate 38 from the outer edge of the 

45 horizontal plate. 

A conventional motion picture camera 50 is suitably 
mounted to the camera shelf 48, and includes the usual 
film magazine portion 52 and a lens portion 54. The lens 
of the portion 54 is aimed toward and aligned with the 

50 opening or window 14. 

The gyro platform 36 includes a pair of horizontal, 
vertically spaced gyro support plates or arms 56 which 
are integral with and extend outwardly from the plate 
42. The arms 56 mount a pair of vertically aligned bear- 

55 ings 58 which rotatably support upper and lower stub 
shafts 60 attached, respectively, to upper and lower 
plates 62 and 64 that are secured to the opposite ends of 
four vertical posts 66. The circular plates 62 and 64 and 
the posts 66 define a gyro frame 68 enclosed within a 

60 cylindrical gyro housing 70, as best seen in FIGS. 8 and 
9. The arrangement enables the gyro housing 70 to 
rotate about a vertical gyro housing axis 72 defined by 
the stub shafts 60. 
A support arm 74 integral with the vertical plate 36 of 

65 the gyro platform 36 supports a vertically oriented pan 
motor 76. The motor drive shaft carries a drive wheel 
78 engaged upon the exterior surface of the gyro hous- 
ing 70, as best seen in FIG. 3. Consequently, when the 



08/05/2004, EAST Version: 1.4.1 



5,184,521 

5 6 

pan motor 76 is energized a torque is developed which gree of tilt of the camera platform 38, the tab 104 will 
tends to rotate the gyro housing 70 but. when the gyro engage one or the other of the hub shafts 96, according 
housing 70 is stabilized in space by operation of the to the direction of tilt, and thereby hall further tilting of 
gyros within the housing 70, the torque instead rotates the camera platform 30 about the tilt axis 22. In similar 
the gyro platform 36 and the camera and gyro hemi- 5 fashion, the degree of pitch of the gyro platform 36 is 
spheres 10 and 12 about a vertical pan axis 80. limited by engagement of the tab 106 with one or the 

A horizontally oriented tilt motor 82 is attached to other of the hub shafts 96, depending upon the direction 
the circular vertical plate 42 of the gyro platform 36 and of pitch. 

is operative to rotate the camera platform 30 about the As best seen in FIG. 3, the yoke 16 which supports 
tilt axis 22. This is accomplished by a drive wheel 84 10 the hub assembly 18 is in turn supported by a vibration 
carried by the output shaft of the motor 82 and engaged isolating and damping assembly 108 which includes a 
upon a circular, vertically oriented tilt plate or wheel vertically oriented shaft 110 supported for rotation 
86. The wheel 86 is threaded or otherwise suitably fixed about the pan axis 80 by a pair of vertically spaced 
to the hub 28 of the camera platform 30. When the bearings 112. The bearings are carried, respectively, in 
motor 82 is energized, a torque is developed which 15 the upper and lower end walls of a cylindrical housing 
tends to rotate the wheel 86 but, once the gyro housing 114 having an outwardly directed circumferential 
70 is stabilized in space, the torque instead rotates or flange 116. A nut 118 threaded onto the threaded upper 
tilts the camera platform 30. end of the shaft 110 secures the shaft 110 against the 

The gyro platform 36 also carries a level balance upper bearing 112 so that the shaft 110 is rotatable rela- 
motor 88 which is mounted to an arm 90 integral with 20 tive to the housing 114. 

and extending inwardly of the plate 42 of the platform Although not described in detail because the con- 
36. The output shaft of the motor 88 is threaded and struction is well known, the shaft 110 within the hous- 
vertically oriented. It carries a weight 92 which is ing 114 includes a plurality of slip rings 120 engageable, 
threadably raised or lowered, depending upon the di- respectively, with a plurality of electrical contact 
rection of operation of the motor. The purpose of this 25 brushes 122 mounted to a vertical support 124 attached 
arrangement will hereinafter be described in further to the lower end wall of the housing 114. Engagement 
detail. between the rings 120 and the brushes 122 enables ener- 

Stop means are provided to limit the degree of rota- gization of the various motors, camera controls, etc. 
tion of the gyro and camera platforms 30 and 36 about located within the sphere. Electrical cables (not shown) 
the roll axis 20 and about the pitch or till axis 22. As best 30 extend from a control console (not shown) located in- 
seen in FIG. 5, a transversely directed stop or tab 94 is side the passenger compartment of the helicopter to the 
integral or attached to the inner end of one of a pair of slip rings 120 and brushes 122. From there other electri- 
hub shafts 96 to limit roll travel. cal cables or leads extend to the gyro housing 70. in- 

The hub block 24 includes a pair of elongated shaft eluding electrical leads to energize the associated drive 
openings extending along the roll axis 20. and opening 35 motors to spin the individual gyros on their spin axes, 
into the transverse central cut out portion of the hub and further cables to a suitable electronic control unit 
block 24. A pair of hub shafts 96 extend into the shaft such as that illustrated at 124 in FIG. 8. 
openings and are rotatably supported by pairs of axially Where there is sufficient space, the unit can be a 
spaced apart bearings 98. single unit attached to the plate 42 of the gyro platform 

A pair of headed bolts 100 extend through openings 40 36 12, as illustrated. Where mounting to the gyro plat- 
in the opposite ends of the yoke 16, and their threaded form 36 is not feasible, as will be seen in the case of the 
shanks extend into threaded openings in the outer ends embodiment of FIG. 13, the electronic circuit boards, 
of the hub shafts 96 to constrain the shafts 96 against etc. can be placed in a number of smaller units and 
rotation relative to the yoke 16. Since the yoke 16 is mounted where convenient in the camera hemisphere 
fixed against rotation about the roll axis 20, the shafts 96 45 10 (not shown). Typical electrical signals include those 
are likewise constrained. turning the camera on and off and those controlling 

The hub block 24 includes an integral abutment 102 camera motor speed, zoom lens position, iris opening 
which extends inwardly toward the roll axis 20. With position, pan and tilt. As well known to those skilled in 
this arrangement, when the hub block 24 rotates about the art, aiming or viewing of the camera 50 is accom- 
the roll axis 20, along with the camera platform 30 50 plished by use of a video monitor (not shown) mounted 
supported by the hub block 24, and along with the gyro on the passenger compartment control console, which 
platform 36 supported by the camera platform 30, the derives its images from a video camera (not shown) or 
abutment 102 of the hub block 24 will engage the hub from a video tap mounted on the camera 50, as schemat- 
shaft tab 94 at a predetermined degree of rotation and ically illustrated at 125 in FIGS. 3 and 4. Electrical 
stop further rotation. 55 power is supplied by on board or carry on batteries in 

Referring now to FIGS. 2 and 3, a generally similar the helicopter, 
stop means is illustrated for limiting the degree of rota- The housing 114 carrying the slip rings 120 and 
tion of the camera and gyro platforms 30 and 36 about brushes 122 is enclosed within a fairing cap or dome 126 
the pitch or tilt axis 22. Although the location of the having a depending flange or skin 128 which is suitably 
stop means is a matter of choice, depending upon the 60 attached to a circular support ring 130 of channel shape 
particular application, for illustrative purposes the stops cross section. The confronting surfaces of the upper and 
have been illustrated as integral with the vertical plates lower walls defining the channel shape include a plural- 
38 and 42 of the pair of hemispheres and, as will be seen, ity of vertically aligned spring seats which each receive 
are engageable with one of the hub shafts 96. one end of a compression spring 132. The opposite ends 

More particularly, stop means in the form of a pair of 65 of the springs 132 are seated in aligned spring seats 
tabs 104 and 106 are attached to and extend inwardly formed in the opposite faces of the housing flange 116. 
toward the pan axis 80 from the plates 38 and 42, respec- As seen in FIGS. 1 and 2, the support ring 130 in- 
tively. As will be apparent, after a predetermined de- eludes an anchorage 132 fixed to a pair of links 134 
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which are attached to a support arm 136 for controlled 
pivotal movement of the ring 130 relative to the support 
arm 136. The internal mechanism of the linkage and its 
connection to the helicopler console is not illustrated 
because it does not form a part of the present invention, 5 
and a description thereof is omitted for brevity. Such 
movement affords a means for raising and lowering the 
sphere relative to the helicopter to which the support 
arm 136 is attached. During such raising and lowering, 
as is usual with camera booms and the like, the sphere is 10 
maintained level despite the changing angle of the sup- 
port arm 136. 

As will be apparent, helicopter induced vibrations 
and the like are isolated from the camera and gyro 
hemispheres 10 and 12 by the springs 132. Use of the 15 
spring arrangement, however, is not critical and other 
suitable arrangements can be utilized, such as hydraulic 
or pneumatic vibration isolating systems. 

Unlike gyroscopically stabilized camera mounts of 
the prior art. the vibration damping assembly 108 is seen 20 
to be located completely externally of the sphere which 
mounts the various components of the system. Because 
the assembly 108 is not located within the sphere, it is 
possible to reduce the size of the sphere and thereby 
further reduce the number of obstructions to free rota- 25 
tion of the camera platform. 

Referring now to FIGS. 7, 9 and 10, the gyro housing 
70 and gyro arrangement are illustrated in detail to 
show the means by which the gyro platform is quickly 
brought back to a level position if for some reason it 30 
should drift off level. 

The gyro housing 70 encloses three gyros 138, 140 
and 142. which are essentially identical except for their 
different spin axis orientations along the roll, tilt and 
pan axes 20. 22 and 80 for stabilizing the gyro platform 35 
36 in space. This being the case, only gyro 142 will be 
described in detail. Further, the drive means or motors 
for such gyros are well known and will also not be 
described in detail, other than to mention that the mo- 
tors are energizable to rotate the gyros about their spin 40 
axes at a predetermined rate to achieve the desired 
inertia) effect. 

The gyro 142 is rotatabie about a spin axis coincident 
in the case of gyro 142 with the gyro housing axis 72, 
and defined by the gyro spin shafts 144 rotatably 45 
mounted to the opposite sides of a gyro mount 146. The 
mount 146 in turn is rotatably mounted by mount shafts 
148 to opposite posts 66 of the gyro frame 68 for rota- 
tion about a gyro precession axis defined by the shafts 
148. 50 

An arcuate erection cam 150 is fixed to the gyro 
mount 146 by four posts 152 for rotation with the mount 
146 about the gyro precession axis. The cam 150 in- 
cludes an entry throat 154 having a wide portion which 
narrows along converging cam surfaces 156 to a gener- 55 
ally circular holding or locking aperture 158. 

A caging or erection motor 160 having a threaded 
output shaft 162 is mounted adjacent the cam 150. A 
positioner 164 is threaded onto the shaft 162, and a 
projection means or pin 166 of the positioner 164 60 
projects into the entry throat 154. In the extended posi- 
tion of the positioner 164, the pin 166 is located in the 
wide portion of the entry throat 154 and offers no resis- 
tance to rotation of the cam 150 about the precession 
axis within certain predetermined limits. 65 

Assuming that the gyro platform is destabilized and 
rotation of the gyro mount 146 and attached cam 150 is 
beyond acceptable limits, energization of the erection 



motor 160 will cause the pin 166 to move to a releveling 
or retracted position. Regardless of the position of rota- 
tion of the cam 150, the retracting pin 166 will engage 
the cam surfaces 156 and slide into the aperture 158 to 
lock the gyro mount 146 in a stabilized position with the 
spin shafts 144 aligned with the stabilized spin axis of 
the gyro. Once the gyro is leveled, caged, erected or 
stabilized, the motor 160 is oppositely energized to 
move the pin 166 into the wider portion of the entry 
throat 154. 

Similar erection cams, erection motors and position- 
ers are arranged adjacent the other two gyros such that 
when the gyro platform is destabilized, all of the motors 
are energized simultaneously so that all gyros are caged 
or erected together. Once this is done, the gyro plat- 
form is relieved of the gyro leveling influence of the 
three gyros and the gyro platform is free to move. 

Referring again to FIG. 3, the next step in releveling 
the gyro platform 36 is to energize the level balance 
motor 88 to lower the weight 92. In its raised position 
the weight locates the overall center of gravity such 
that the gyro platform is neutrally balanced about its 
three axes. In its lowered position the weight causes the 
center of gravity to be lower, which causes the platform 
to be bottom heavy. The gyro platform 36 thereafter 
levels itself under the influence of gravity. 

If. during this leveling procedure, the helicopter 
should turn, accelerate or decelerate, a false sense of 
level will occur which the bottom heavy gyro platform 
36 will try to follow. To prevent this from happening, 
an accelerometer sensor 168 mounted on the gyro plat- 
form, as seen in FIG. 8, will; send a signal to the level 
balance motor 88 to raise the balance weight 92 to its 
neutral position until the disturbance is over, at which 
time the weight can again be lowered to continue the 
leveling procedure. 

Once the gyro platform is leveled, the erection mo- 
tors 160 are energized to retract the pins 166 so that the 
gyros again impose their stabilizing influence upon the 
gyro platform 36. The level balance motor 88 is next 
energized to retract the weight 92 to establish the neu- 
tral or normal position of the center of gravity. 

As will be apparent, torque motors (not shown) could 
be located on the three gyro platform axes if it is desired 
to achieve faster platform leveling than is possible with 
the gravity leveling provided by the weight 92. 

FIG. 11 illustrates an offset form of yoke 170 which 
includes a half or semicircular middle portion 172 at- 
tached at its center to the shaft 110, and having end 
portions 174 laterally offset from the hub shafts 96. This 
arrangement is advantageous in that it prevents the 
yoke from obscuring the camera lens during extreme 
rotation of the camera platform about the roll axis 20. 

FIG. 12 illustrates a quarter circle configuration of 
yoke 176 which allows extreme travel of the camera 
platform 30 without the yoke obscuring the camera 
lens. However, since only one hub shaft and a partial 
yoke are employed, these components would have to be 
of enlarged section in order to prevent undue deflec- 
tions of the structure. 

Referring now to FIGS. 13 and 14. an embodiment of 
the present apparatus is illustrated in which the camera 
and gyro hemispheres 10 and 12 are coupled together 
for movement in unison about the pan and tilt axes. 
Where components of the embodiment are identical to 
those of the first embodiment, identical numerals are 
employed. Where the components are not identical but 
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are similar in function, the identical numeral with the 
subscript "a M is employed. 

The camera platform 30a is also carried by the hub 
block 24 for rotation about the tilt axis 22, but is now 
includes portions of what was before a pan of the gyro 5 
platform. More particularly, the camera platform hub 
28 no longer includes the driven wheel 86, but instead 
extends over and is attached to a vertical plate 178 
which, like the gyro platform plate 42 of the first em- 
bodiment, is secured to the gyro hemisphere 12. Conse- 10 
quently, the camera and gyro hemispheres 10 and 12 are 
rotatable in unison about their tilt and pitch axes, re- 
spectively. Also, the accelerometer sensor 168 which 
was mounted to the gyro platform in the previous em- 
bodiment is now mounted to the camera platform, as is 15 
the level balance motor 88 and the tilt motor 82. 

A circular, vertically oriented driven plate or wheel 
180 now mounts the arms 56 and bearings 58 which 
support the gyro housing 70 for rotation about the verti- 
cal gyro housing axis 72. The output shaft of the tilt 20 
motor 82 engages the periphery of the wheel 180 to 
impart a rotational torque to the gyro platform 36a 
tending to rotate it about the tilt (pitch) axis 22. Relative 
rotation is possible by reason of the interposition of a 
suitable bearing 182 between the driven wheel 180 of 25 
the platform 36a and the added camera platform verti- 
cal plate 178. Although not illustrated in detail, the 
configuration of the confronting surfaces of the wheel 
180 and the plate 178, and the press fit of the bearing 82 
are such that the wheel 180 is supported and con- 
strained against lateral separation from the plate 178. 

The embodiment of FIGS. 13 and 14 can be advanta- 
geous if added rigidity is needed, compared to the sepa- 
rate rotational capability afforded by the hemispheres 
10 and 12 of the first embodiment. However, during 
tilting the bulk of the structure sweeps around the gyro 
housing 70 and the electronic control unit 124 could not 
be mounted to the gyro platform and the control unit 
components would have to be broken down into smaller 
components and located where possible in the limited 40 
space available. 

To till the camera 50, the tilt motor 82 is operated to 
impart a rotational torque upon the driven wheel 180. 
Since the gyro housing 70 is stabilized in space, the 
wheel 180 will rotate around the driven wheel 180, 45 
carrying the camera platform with it to tilt the camera 
platform about the tilt axis 22. 

From the foregoing it will be seen that the present 
apparatus tends to eliminate the helicopter's unwanted 
movements or vibrations, but allows pitching and roll- 
ing of the helicopter to a much greater extent than 
previous designs during a filming procedure. The sys- 
tem embodies a unique leveling system and is generally 
smaller and more compact in overall size than prior art 
arrangements. In the prior art arrangement considerable 
extra clearance was required between the spherical 
fairing and the stable gyro platform since the vibration 
damping means was located inside the fairing. 

The system also allows a far greater latitude of cam- 
era movement as well as vehicle movement compared 60 
to previous designs, and particularly those employing a 
universal or Cardan joint at the center of the system. 
The vertical support shaft associated with such a joint, 
which intrudes into the area occupied by the camera or 
gyro unit, is completely absent in the present apparatus. 6'5 
Thus, during helicopter banking or diving at a steep 
angle, there is no danger of impact of such a support 
shaft with the gyro platform, and consequently no pos- 
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sibility for such a support shaft to cause the gyros to 
tumble on their precession axes and cause the gyro 
platform to go off its usual level orientation. 

Various other modifications and changes may be 
made with regard to the foregoing detailed description 
without departing from the spirit of the invention. 

What is claimed is: 

1. A gyroscopically stabilized apparatus for aiming an 
instrument at a target object, the apparatus comprising: 

hub shaft means including a pair of hub shafts dis- 
posed along a first axis and having opposite extrem- 
ities, respectively; 

an instrument platform for supporting an instrument; 

a hub assembly including first bearing means defining 
the first axis . and supporting the hub assembly upon 
the hub shaft means for rotation of the hub assem- 
bly about the first axis, the hub assembly including 
second bearing means defining a second axis per- 
pendicular to the first axis and supporting the in- 
strument platform upon the hub assembly for rota- 
tion of the instrument platform along a rotational 
path extending about the second axis; 

a gyro platform including a plurality of gyroscopes 
tending in operation to stabilize the gyro platform 
in space; 

third bearing means supporting the gyro platform 
upon the instrument platform for rotation of the 
gyro platform along a rotational path extending 
about the second axis; 

yoke means coupled to the hub shaft means and com- 
prising a yoke having a half circle configuration, a 
midportion and opposite extremities, and coupled 
at its midportion to the support means, and coupled 
at its opposite extremities to the opposite extremi- 
ties of the pair of hub shafts, and located outwardly 
of the rotational paths of the instrument platform 
and the gyro platform whereby the instrument 
platform and the gyro platform are rotatable about 
the first and second axes without engaging the 
yoke means; and 

support means coupled to the yoke means for sup- 
porting the hub assembly for rotation of the hub 
assembly about a third axis perpendicular to the 
first and second axes. 

2. A gyroscopically stabilized apparatus for aiming an 
instrument at a target object, the apparatus comprising: 

hub shaft means including a pair of hub shafts dis- 
posed along a first axis and having opposite extrem- 
ities, respectively; 
an instrument platform for supporting an instrument; 
a hub assembly including first bearing means defining 
the first axis and supporting the hub assembly upon 
the hub shaft means for rotation of the hub assem- 
bly about the first axis, the hub assembly including 
second bearing means defining a second axis per- 
pendicular to the first axis and supporting the in- 
strument platform upon the hub assembly for rota- 
tion of the instrument platform along a rotational 
path extending about the second axis; 
a gyro platform including a plurality of gyroscopes 
tending in operation to stabilize the gyro platform 
in space; 

third bearing means supporting the gyro platform 
upon the instrument platform for rotation of the 
gyro platform along a rotational path extending 
about the second axis; 
yoke means coupled to the hub shaft means and com- 
prising a yoke having a central portion having a 
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half circle configuration, and coupled at its central 
portion to the support means, the yoke further 
having opposite.extremities oppositely horizontally 
offset, with the ends of the opposite extremities 
coupled to the opposite extremities of the pair of 5 
hub shaft, and located outwardly of the rotational 
paths of the instrument platform and the gyro plat- 
form whereby the instrument platform and the 
gyro platform are rotatable about the first and 
second axes without engaging the yoke means; and 10 
support means coupled to the yoke means for sup- 
porting the hub assembly for rotation of the hub 
assembly about a third axis perpendicular to the 
first and second axes. 

3. A gyroscopically stabilized apparatus for aiming an 15 
instrument at a target object, the apparatus comprising: 

hub shaft means including a hub shaft disposed along 
a first axis and having an outer extremity; 

an instrument platform for supporting an instrument; 

a hub assembly including first bearing means defining 
the first axis and supporting the hub assembly upon 
the hub shaft means for rotation of the hub assem- 
bly about the first axis, the hub assembly including 
second bearing means defining a second axis per- ^ 
pendicular to the first axis and supporting the in- 
strument platform upon the hub assembly for rota- 
tion of the instrument platform along a rotational 
path extending about the second axis; 

a gyro platform including a plurality of gyroscopes 3Q 
tending in operation to stabilize the gyro platform 
in space; 

third bearing means supporting the gyro platform 
upon the instrument platform for rotation of the 
gyro platform along a rotational path extending 35 
about the second axis; 

yoke means coupled to the hub shaft means and com- 
prising a yoke having a quarter circle configuration 
and opposite extremities, and coupled at its oppo- 
site extremities to the support means and to the 40 
outer extremity of the hub shaft, respectively, and 
located outwardly of the rotational paths of the 
instrument platform and the gyro platform 
whereby the instrument platform and the gyro 
platform are rotatable about the first and second 45 
axes without engaging the yoke means; and 

support means coupled to the yoke means for sup- 
porting the hub assembly for rotation of the hub 
assembly about a third axis perpendicular to the 
first and second axes. 50 

4. A gyroscopically stabilized apparatus for aiming an 
instrument at a target object, the apparatus comprising: 

hub shaft means disposed along a first axis; 

an instrument platform for supporting an instrument; 

a hub assembly including first bearing means defining 55 
the first axis and supporting the hub assembly upon 
the hub shaft means for rotation of the hub assem- 
bly about the first axis, the hub assembly including 
second bearing means defining a second axis per- 
pendicular to the first axis and supporting the in- 60 
strument platform upon the hub assembly for rota- 
tion of the instrument platform along a rotational 
path extending about the second axis; 

a gyro platform including a plurality of gyroscopes . 
tending in operation to stabilize the gyro platform 65 
in space; 

third bearing means supporting the gyro platform 
upon the instrument platform for rotation of the 
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gyro platform along a rotational path extending 
about the second axis; 

yoke means coupled to the hub shaft means and lo- 
cated outwardly of the rotational paths of the in- 
strument platform and the gyro platform whereby 
the instrument platform and the gyro platform are 
rotatable about the first and second axes without 
engaging the yoke means; 

support means coupled to the yoke means for sup- 
porting the hub assembly for rotation of the hub 
assembly about a third axis perpendicular to the 
first and second axes; and 

fairing means in surrounding relation to the instru- 
ment platform and the gyro platform, with the 
yoke means being located exteriorly of the fairing 
means, the fairing means comprising a first hemi- 
sphere coupled to and movable with the instrument 
platform, and a second hemisphere coupled to and 
movable with the gyro platform. 

5. A gyroscopically stabilized apparatus for aiming an 
instrument at a target object, the apparatus comprising: 

hub shaft means disposed along a first axis; 

an instrument platform for supporting an instrument; 

a hub assembly including first bearing means defining 
the first axis and supporting the hub assembly upon 
the hub shaft means for rotation of the hub assem- 
bly about the first axis, the hub assembly including 
second bearing means defining a second axis per- 
pendicular to the first axis and supporting the in- 
strument platform upon the hub assembly for rota- 
tion of the instrument platform along a rotational 
path extending about the second axis; 

a gyro platform including a plurality of gyroscopes 
tending in operation to stabilize the gyro platform 
in space; 

third bearing means supporting the gyro platform 
upon the instrument platform for rotation of the 
gyro platform along a rotational path extending 
about the second axis; 

yoke means coupled to the hub shaft means and lo- 
cated outwardly of the rotational paths of the in- 
strument platform and the gyro platform whereby 
the instrument platform and the gyro platform are 
rotatable about the first and second axes without 
engaging the yoke means; 

support means coupled to the yoke means for sup- 
porting the hub assembly for rotation of the hub 
assembly about a third axis perpendicular to the 
first and second axes; and 

fairing means in surrounding relation to the instru- 
ment platform and the gyro platform, with the 
yoke means being located exteriorly of the fairing 
means, the fairing means comprising a first hemi- 
sphere coupled to and movable with the instrument 
platform, and a second hemisphere coupled to the 
first hemisphere for rotation therewith. 

6. A gyroscopically stabilized apparatus for aiming an 
instrument at a target object, the apparatus comprising: 

hub shaft means disposed along a first axis; 

an instrument platform for supporting an instrument; 

a hub assembly including first bearing means defining 
the first axis and supporting the hub assembly upon 
the hub shaft means for rotation of the hub assem- 
bly about the first axis, the hub assembly including 
second bearing means defining a second axis per- 
pendicular to the first axis and supporting the in- 
strument platform upon the hub assembly for rota- 
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tion of the instrument platform along a rotational 
path extending about the second axis: 
a gyro platform including a plurality of gyroscopes 
tending in operation to stabilize the gyro platform 
in space; 

third bearing means supporting the gyro platform 
upon the instrument platform for rotation of the 
gyro platform along a rotational path extending 
about the second axis; 

fairing means in surrounding relation to the instru- 
ment platform and the gyro platform; 

yoke means coupled to the hub shaft means and lo- 
cated exteriorly of the fairing means and outwardly 
of the rotational paths of the instrument platform 
and the gyro platform whereby the instrument 
platform and the gyro platform are rotatable about 
the first and second axes without engaging the 
yoke means; 

support means, coupled to the yoke means for sup- 
porting the hub assembly for rotation of the hub 
assembly about a third axis perpendicular to the 
first and second axes, the support means including 
a support arm adapted for connection to a vehicle; 
and 

vibration isolating and. damping means interposed 
between the yoke means and the support arm and 
located exteriorly of the fairing means. 

7. A gyroscopically stabilized apparatus for aiming an 
instrument at a target object, the apparatus comprising: 

hub shaft means disposed along a first axis; 

an instrument platform for supporting an instrument; 

a hub assembly including first bearing means defining 
the first axis and supporting the hub assembly upon 
the hub shaft means for rotation of the hub assem- 
bly about the first axis, the hub assembly including 
second bearing means defining a second axis per- 
pendicular to the first axis and supporting the in- 
strument piatform upon the hub assembly for rota- 
tion of the instrument platform along a rotational 
path extending about the second axis: 

a gyro platform including a plurality of gyroscopes 
tending in operation to stabilize the gyro platform 
in space, the gyro platform mounting a gyro hous- 
ing for rotation about a fourth axis, and mounting a 45 
third axis motor having a driving element operative 
to develop a driving torque tending to rotate the 
housing about the fourth axis whereby, upon stabi- 
lization of the gyro housing, the stabilized gyro 
housing resists the driving torque and instead the 
instrument platform rotates about the third axis; 

third bearing means supporting the gyro platform 
upon the instrument platform for rotation of the 
gyro platform along a rotational path extending 
about the second axis; 

yoke means coupled to the hub shaft means and lo- 
cated outwardly of the rotational paths of the in- 
strument platform and the gyro platform whereby 
the instrument platform and the gyro platform are 
rotatable about the first and second axes without 60 
engaging the yoke means; and 

support means coupled to the yoke means for sup- 
porting the hub assembly for rotation of the hub 
assembly about a third axis perpendicular to the 
first and second axes. 

8. A gyroscopically stabilized apparatus for aiming an 
instrument at a target object, the apparatus comprising: 

hub shaft means disposed along a first axis; 
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an instrument platform for supporting an instrument, 
and mounting a driven element for rotation about a 
second axis; 

a hub assembly including first bearing means defining 
the first axis and supporting the hub assembly upon 
the hub shaft means for rotation of the hub assem- 
bly about the first axis, the hub assembly including 
second bearing means defining a second axis per- 
pendicular to the first axis and supporting the in- 
strument platform upon the hub assembly for rota- 
tion of the instrument platform along a rotational 
path extending about the second axis; 

a gyro platform including a plurality of gyroscopes 
tending in operation to stabilize the gyro platform 
in space, the gyro platform mounting a second axis 
motor having a driving element operative to de- 
velop a driving torque tending to rotate the hous- 
ing about the second axis whereby, upon stabiliza- 
tion of the gyro housing, the stabilized gyro hous- 
ing resists the driving torque and instead the instru- 
ment platform rotates about the second axis; 

third bearing means supporting the gyro platform 
upon the instrument piatform for rotation of the 
gyro platform along a rotational path extending 
about the second axis; 

yoke means coupled to the hub shaft means and lo- 
cated outwardly of the rotational paths of the in- 
strument platform and the gyro platform whereby 
the instrument platform and the gyro platform are 
rotatable about the first and second axes without 
engaging the yoke means; and 

support means coupled to the yoke means for sup- 
porting the hub assembly for rotation of the hub 
assembly about a third axis perpendicular to the 
first and second axes. 

9. A gyroscopically stabilized apparatus for aiming an 
instrument at a target object, the apparatus comprising: 

hub shaft means disposed along a first axis; 

an instrument platform for supporting an instrument, 
and mounting a second axis motor operative to 
develop a driving torque; 

a hub assembly including first bearing means defining 
the first axis and supporting the hub assembly upon 
the hub shaft means for rotation of the hub assem- 
bly about the first axis, the hub assembly including 
second bearing means defining a second axis per- 
pendicular to the first axis and supporting the in- 
strument platform upon the hub assembly for rota- 
tion of the instrument platform along a rotational 
path extending about the second axis; 

a gyro platform including a plurality of gyroscopes 
tending in operation to stabilize the gyro platform 
in space, the gyro platform mounting a gyro hous- 
ing for rotation about a fourth axis, the gyro plat- 
form tending to be rotated about the second axis by 
the driving torque of the second axis motor of the 
instrument platform whereby, upon stabilization of 
the gyro housing, the stabilized gyro housing re- 
sists the driving torque and instead the instrument 
platform rotates about the second axis; 

third bearing means supporting the gyro platform 
upon the instrument platform for rotation of the 
gyro platform along a rotational path extending 
about the second axis; 

yoke means coupled to the hub shaft means and lo- 
cated outwardly of the rotational paths of the in- 
strument platform and the gyro platform whereby 
the instrument platform and the gyro platform are 
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rotatable about the first and second axes without 
engaging the yoke means; and 
support means coupled to the yoke means for sup- 
porting the hub assembly for rotation of the hub 
assembly about a third axis perpendicular to the 
first and second axes. 

10. A gyroscopically stabilized apparatus for aiming 
an instrument at a target object, the apparatus compris- 
ing: 

hub shaft means disposed along a first axis; 

an instrument platform for supporting an instrument; 

a hub assembly including first bearing means defining 
the first axis and supporting the hub assembly upon 
the hub shaft means for rotation of the hub assem- 
bly about the first axis, the hub assembly including 
bearing means defining a second axis perpendicular 
to the first axis and supporting the instrument plat- 
form upon the hub assembly for rotation of the 
instrument platform along a rotational path extend- 
ing about the second axis; 

a gyro platform including at least three gyroscopes 
tending in operation to stabilize the gyro platform 
in space, each gyroscope comprising a gyro frame, 
a gyro wheel carried by a gyro housing for rotation 
about a spin axis, the gyro housing being carried by 
the gyro frame for rotation about a precession axis; 
and three releveling means associated with the 
three gyroscopes, respectively, for immediate re- 
leveling of the gyro platform when desired, each 
releveling means comprising camming means car- 
ried by the gyro housing for rotation with the gyro 
housing about the precession axis; a projection 
means having a normal position out of the path of 
the camming means, and a relevel position in the 35 
path of rotation of the camming means, the projec- 
tion means in the relevel position engaging the 
camming means and preventing the gyro housing 
from rotating, whereby simultaneous engagement 
of all of the camming means by the projection 40 
means prevents rotation of all of the gyro housings 
about their precession axes; 

third bearing means supporting the gyro platform 
upon the instrument platform for rotation of the 
gyro platform along a rotational path extending 45 
about the second axis; 

yoke means coupled to the hub shaft means and lo- 
cated outwardly of the rotational paths of the in- 
strument platform and the gyro platform whereby 
the instrument platform and the gyro platform are 
rotatable about the first and second axes without 
engaging the yoke means; and 

support means coupled to the yoke means for sup- 
porting the hub assembly for rotation of the hub 
assembly about a third axis perpendicular to the 
first and second axes. 

11. An apparatus according to claim 10 and including 
three erection motors for moving the three projection 
means into their relevel positions for engagement with 
the three camming means, respectively. 

12. An apparatus according to claim 11 wherein each 
camming means includes camming surfaces for engage- 
ment by the associated projection means in any position 
of rotation of the camming means, whereby movement 
of the projection means toward its relevel position en- 65 
gages the projection means upon the camming surfaces 
and rotates the gyro housing about the precession axis 
until the projection means reaches its relevel position. 
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13. A gyroscopically stabilized apparatus for aiming a 
camera at a target object, the apparatus comprising: 

hub shaft means disposed along a roll axis; 

a camera platform for supporting a camera; 

a hub assembly including first bearing means defining 
the roll axis and supporting the hub assembly upon 
the hub shaft means for rotation of the hub assem- 
bly about the roll axis, the hub assembly including 
second bearing means defining a tilt axis perpendic- 
ular to the roll axis and supporting the camera 
platform upon the hub assembly for rotation of the 
camera platform about the tilt axis; 
' a gyro platform including a plurality of gyroscopes 
tending in operation to stabilize the gyro platform 
in space; 

third bearing means supporting the gyro platform 

upon the camera platform for rotation of the gyro 

platform about the tilt axis; 
a pair of hemispherical fairings in adjacent relation 

and surrounding the camera platform and the gyro 

platform; 

yoke means located exteriorly of the pair of fairings, 
and coupled to the hub shaft means; and 

support means coupled to the yoke means for sup- 
porting the hub assembly for rotation of the hub 
assembly about a pan axis perpendicular to the roll 
and tilt axes. 

14. An apparatus according to claim 13 wherein the 
hub shaft means includes a pair of hub shafts having 
outer extremities, respectively, and the yoke means 
comprises a yoke having a half circle configuration, 
coupled at its midportion to the support means, and 
coupled at its opposite extremities to the opposite ex- 
tremities of the pair of hub shafts. 

15. An apparatus according to claim 13 wherein the 
hub shaft means includes a pair of hub shafts having 
outer extremities, respectively, and the yoke means 
comprises a yoke having a central portion having a half 
circle configuration and coupled at its midportion to the 
support means, the yoke further having opposite ex- 
tremities oppositely horizontally offset, with the ends of 
the opposite extremities coupled to the opposite extrem- 
ities of the pair of hub shafts; 

16. An apparatus according to claim 13 wherein the 
hub shaft means includes a hub shaft having an outer 
extremity, and the yoke means comprises a yoke having 
a quarter circle configuration coupled at its opposite 
extremities to the suppon means and to the outer ex- 
tremity of the hub shaft, respectively. 

17. An apparatus according to claim 13 wherein one 
of the fairings is coupled to and movable with the cam- 
era platform, and the other one of the fairings is coupled 
to and movable with the gyro platform. 

18. An apparatus according to claim 13 wherein one 
of the fairings is coupled to and movable with the cam- 
era platform, and the pair of fairings are coupled to- 
gether for common rotation.: 

19. An apparatus according to claim 18 wherein the 
camera platform mounts a level balance motor opera- 
tive to move a weight between a raised position and a 
lowered position for shifting downwardly the center of 
gravity of the fairings and the apparatus located interi- 
orly of the fairings. 

20. An apparatus according to claim 13 wherein the 
support means includes a support arm adapted for con- 
nection to a vehicle, and including vibration isolating 
and damping means interposed between the yoke means 
and the support arm exteriorly of the pair of fairings. 
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21. An apparatus according to claim 13 wherein the 
gyro platform mounts a gyro housing for rotation about 
a vertical axis, and wherein the gyro platform mounts a 
pan axis motor having a driving element operative to 
develop a driving torque tending to rotate the housing 
about the vertical axis whereby, upon stabilization of 
the gyro housing, the stabilized gyro housing resists the 
driving torque and instead the camera platform rotates 
about the pan axis. 

22. An apparatus according to claim 13 wherein the 
camera platform mounts a driven element for rotation 
about the tilt axis, and wherein the gyro platform 
mounts a tilt axis motor having a driving element opera- 
tive to develop a driving torque tending to rotate the 
camera platform about the tilt axis whereby, upon stabi- 
lization of the gyro housing, the stabilized gyro housing 
resists the driving torque and instead the camera plat- 
form rotates about the tilt axis. 

23. An apparatus according to claim 13 wherein the 
gyro platform mounts a gyro housing for rotation about 20 
a vertical axis, and wherein the gyro platform mounts a 
driven element for rotation about the tilt axis, and 
wherein the camera platform mounts a tilt axis motor 
having a driving element operative to develop a driving 
torque tending to rotate the gyro platform about the tilt 25 
axis whereby, upon stabilization of the gyro housing, 
the stabilized gyro housing resists the driving torque 
and instead the camera platform rotates about the tilt 
axis. 

24. An apparatus according to claim 13 and wherein 30 
each gyroscope comprises a gyro frame, a gyro wheel 
carried by a gyro housing for rotation about a spin axis, 
the gyro housing being carried by the gyro frame for 
rotation about a precession axis; and three releveling 
means associated with the three gyroscopes, respec- 35 
tively. for immediate releveling of the gyro platform 
when desired, each releveling means comprising cam- 
ming means carried by the gyro housing for rotation 
with the gyro housing about the precession axis: a pro- 
jection means having a normal position out of the path 40 
of the camming means, and a relevel position in the path 
of rotation of the camming means, the projection means 
in the relevel position engaging the camming means and 
preventing the gyro housing from rotating, whereby 
simultaneous engagement of all of the camming means 45 
by the projection means prevents rotation of all of the 
gyro housings about their precession axes. 

25. An apparatus according to claim 24 and including 
three erection motors for moving the three projection 
means into their relevel positions for engagement with 50 
the three camming means, respectively. 

26. An apparatus according to claim 25 wherein each 
detem means includes camming surfaces for engage- 



ment by the associated projection means in any position 
of rotation of the camming means, whereby movement 
of the projection means toward its relevel position en- 
gages the projection means upon the camming surfaces 
and rotates the gyro housing about the precession axis 
until the projection means reaches its relevel position. 

27. An apparatus according to claim 13 wherein the 
gyro platform mounts a level balance motor operative 
to move a weight between a raised position and a low- 
ered position for shifting downwardly the center of 
gravity of the fairings and the apparatus located interi- 
orly of the fairings. 

28. An apparatus according to claim 13 and including 
a camera mounted to the camera platform, and wherein 

15 one of the hemispherical fairings is a camera platform 
fairing which includes a camera window, the camera 
platform fairing being coupled to and movable with the 
camera platform whereby the camera and the camera 
window move in unison. 

29. A gyroscopically stabilized apparatus for aiming 
an instrument at a target object, the apparatus compris- 
ing: 

an instrument platform for supporting an instrument; 
a gyro platform including a plurality of gyroscopes 
tending in operation to stabilize the gyro platform 
in space; 

yoke means and hub means supporting the instrument 
platform and the gyro platform for rotation along 
rotational paths extending about a first axis, the hub 
means further supporting the instrument platform 
for rotation along a rotational path extending about 
a second axis perpendicular to the first axis, and the 
instrument platform further supporting the gyro 
platform for rotation along a rotational path ex- 
tending about the second axis, the yoke means 
being located outwardly of all of the rotational 
paths of the instrument platform and the gyro plat- 
form whereby the instrument platform and gyro 
platform are freely rotatable about the first and 
second axes without striking the yoke means; and 
support means coupled to the yoke means for sup- 
porting the yoke means and hub means for rotation 
about a third axis perpendicular to the first and 
second axes. 

30. An apparatus according to claim 29 and including 
a spherical fairing means in surrounding relation to the 
instrument platform and the gyro platform, with the 
yoke means being located interiorly of the fairing 
means. 

31. An apparatus according to claim 30 wherein the 
first, second and third axes intersect at a point located 
within the fairing. 
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